MAPK signaling in the quadriceps of patients with chronic obstructive pulmonary disease.
Muscle atrophy in chronic obstructive pulmonary disease (COPD) is associated with reduced exercise tolerance, muscle strength, and survival. The molecular mechanisms leading to muscle atrophy in COPD remain elusive. The mitogen-activated protein kinases (MAPKs) such as p38 MAPK and ERK 1/2 can increase levels of MAFbx/Atrogin and MuRF1, which are specifically involved in muscle protein degradation and atrophy. Our aim was to investigate the level of activation of p38 MAPK, ERK 1/2, and JNK in the quadriceps of patients with COPD. A biopsy of the quadriceps was obtained in 18 patients with COPD as well as in 9 healthy controls. We evaluated the phosphorylated as well as total protein levels of p38 MAPK, ERK 1/2, and JNK as well as MAFbx/Atrogin and MuRF1 in these muscle samples. The corresponding mRNA expression was also assessed by RT-PCR. Ratios of phosphorylated to total level of p38 MAPK (P = 0.02) and ERK 1/2 (P = 0.01) were significantly elevated in patients with COPD compared with controls. Moreover, protein levels of MAFbx/Atrogin showed a tendency to be greater in patients with COPD (P = 0.08). mRNA expression of p38 MAPK (P = 0.03), ERK 1/2 (P = 0.02), and MAFbx/Atrogin (P = 0.04) were significantly elevated in patients with COPD. In addition, phosphorylated-to-total p38 MAPK ratio (Pearson's r = -0.45; P < 0.05) and phosphorylated-to-total ERK 1/2 ratio (Pearson's r = -0.47; P < 0.05) were negatively associated with the mid-thigh muscle cross-sectional area. These data support the hypothesis that the MAPKs might play a role in the development of muscle atrophy in COPD.